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ALOPECIA AREATA*
A STATISTICAL STUDY AND CONSIDERATION OF ENDOCRINE INFLUENCES
SHELDON A. WALKER, M.D. D STEPHEN ROTUMAN, M.D.
Alopecia areata is a relatively common ailment. According to the statistics of
Radcliff-Crocker (1), patients suffering from this disease account for 2.53% of
10,000 admissions to a large dermatologic clinic. Although not interfering with
the general health, it may be a seriously disfiguring disease particularly in those
instances where alopecia areata totalis or universalis develops or where there
are extended recurrences of the circumscribed form over a period of many years.
In spite of its high incidence and potential seriousness, however, little sys-
tematic work has been done on it either experimentally or statistically. Since
Sabouraud's fundamental descriptive work on the clinical and histological fea-
tures of the disease (2) most publications have consisted of presentations of
cases or speculations on possible causative agents; and in most cases the sup-
posed causative agent is suspected because some therapeutic measure, such as
removal of a focus of infection or administration of some kind of endocrine
therapy, coincides with a spontaneous cure or remission of the disease. Laudable
exceptions in this jungle of uncritical data are the papers of Waisman and
Kepler (3), Strickler and Greenberg (4), and Jones (5). In the first two papers
critical analyses of possible endocrine factors in large series of alopeica areata
cases failed to demonstrate any etiological relationship. In the third paper at-
tempts to correlate "reflex irritation" and alopecia areata in 50 consecutive
cases were unsuccessful.
The lack of experimental and statistical work on this disease is obviously the
reason that nothing is known of its etiology. The words of Sabouraud written
37 years ago (2) are still valid in 1948. He wrote, "We thought we knew some-
thing about the origin of alopecia areata in 1896; we don't know any more in
1912."
In an attempt to advance our knowledge of this disease, we have analyzed
statistically the cases observed in the past 20 years at the University of Chicago
Clinics. In addition some therapeutic experiments have been carried out. In this
way a few new facts have been established and although they still fall far short
of giving any idea of the etiology of the disease, we believe that they may con-
tribute to its better understanding.
MATERIAL AND METHODS
A total of 230 cases of alopecia areata seen in the University of Chicago
Clinics during the period from 1928 to 1948 were studied. Data on age and sex
incidence were obtained in all cases from the original clinic records. Adequate
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data on the subsequent course of the disease were obtained from 120 of these
patients either by repeated examination in the clinic (48%) or by question-
naire (52%). The average duration of observation following onset was 14.2
years, with no case being observed less than five years.
Included in the study are 40 cases of typical alopecia areata that at some
time in their course developed complete alopecia of the scalp ("alopecia areata
totalis"). Within this group no attempt has been made to separate those pa-
tients who also had complete loss of body hair ("alopecia areata universalis")
since the two varieties frequently occur in the same patient at different times,
and transitional forms are seen.
The data obtained were tested for statistical significance by means of the chi
square test where sample size permitted.
TABLE I
Age incidence
AGE OP ONSET NO. OF CASES % OP CASES
'ITS.
0—9
10—19
20—29
30—39
40—49
50—59
60-69
52
56
40
46
22
12
2
22.6
24.3
17.4
20.0
9.6
5.2
0.9
Totals 230 100.0
STATISTICAL FINDINGS
Age and Sex Incidence
In Table I, the entire series of 230 cases of alopecia areata of all types is
analyzed according to age of onset. It can be seen that the disease developed in
47% of the cases before the age of 20, and in 84% before the age of 40. The rate
of appearance of cases during each of the first four decades was fairly uniform.
In contrast to Sabouraud's (6) series of 200 cases in which there were no patients
under 4 years of age, our series contained 10 patients (4.3%) in this age group.
Our figures are in fair agreement with those of Brown (7) who in 135 cases found
31% appearing in the first decade and 57% beginning before the age of 21.
The sex incidence of our cases is presented in Table II. It is evident that the
figures for the entire series do not vary significantly from a 1:1 sex ratio, and
that the sex incidence in the prepubertal and postpubertal cases is almost identi-
cal. This compares with a male:female ratio of 1.9:1 in Sabouraud's (6) series
and 0.7:1 in Brown's (7) series.
The sex incidence of the 40 cases with total alopecia is presented in Table III.
Here again the ratio in the prepubertal and postpubertal cases is the same and
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does not deviate significantly from a 1:1 sex ratio. This is in contrast to the
findings of Waisman and Kepler (3) in alopecia areata universalis. In their
material the sex ratio was approximately 1:1 in childhood, but more than 2:1
in favor of the male sex in adults.
TABLE II
Sex incidence of alopecia areata, all types
ONSET
MALE FEMALE TOTAL
No. % No. %
Prepubertal
Postpubertal
35
91
53.8
55.5
30
74
46.2
44.5
All Cases 126 54.7 104 45.3 230
Test of 1:1 sex ratio X2 = 2.105, df = 1, P = 0.16
TABLE III
Sex incidence of alopecia totalis
ONSET
MALE FEMALE TOTAL
No. % No. %
Prepubertal
Postpubertal
9
8
42.9
42.1
12
11
57.1
57.9
All Cases 17 42.5 23 57.5 40
Test of 1:1 sex ratio X2 = 0.90, df 1, P = 0.32
TABLE IV
Relation of age of onset to prognosis
ONSET
SINGLE ATTACK ONLY
No. %
RELAPSING PARTIALIS
No. %
EVENTUAL TOTALIS
No. %
Prepubertal
Postpubertal
3
14
7.1
18.0
18
46
42.9
59.0
21
18
50.0
23.0
All Cases 17 14.1 64 53.4 39 32.5
Test for homogeneity: X° = 7.884, df = 2, P = 0.02
Relation of Age of Onset to Prognosis
For a long time it has been our clinical impression that in alopecia areata the
danger of ultimately developing total or universal alopecia is considerably greater
if the disease has its onset before or at the beginning of puberty. Our statistical
data have fully confirmed this impression (Table IV).
Taking 12 years as the arbitrary upper limit of prepubertal age (after deter-
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mining that the results were not essentially altered by shifting this dividing line
two years in either direction) we found that 50% of the patients whose disease
began before puberty eventually developed alopecia totalis, whereas only 23%
of the cases with post pubertal onset developed this severe form of the disease.
This difference is highly significant statistically. It also appears that fewer pa-
tients in the prepubertal group (7.1%) escaped with only one attack as com-
pared with the adult group (18.0%).
Duration of Initial Attack
Accurate data on the duration of the initial attack were available in 96 cases.
These are presented in Table V. Since there was no significant difference between
the prepubertal and postpubertal cases in this respect, all age groups are in-
cluded in the table. It can be seen that approximately one-third of the patients
had complete regrowth of hair within six months after the initial attack, one-
half had complete regrowth within one year, and two-thirds recovered within
five years. One-third, however, never completely recovered from the initial
TABLE V
Dvratjon of initial attack
attack, or at least in this study did not recover for the duration of observation
which in some cases extended as long as 36 years after onset. A somewhat larger
percentage of patients in the prepubertal group failed to recover from the initial
attack than was the case in the postpubertal group, but this difference was not
great enough to be statistically significant. The term "complete regrowth after
initial attack" in the table does not necessarily imply permanent recovery as
many of these cases later relapsed.
Tendency Toward Relapse
As pointed out by Sabouraud (2) and later by many others, alopecia areata
is rarely limited to one attack. In fact, because of the frequent relapses after
apparently complete recovery, the prognosis as far as permanent cure is con-
cerned is always dubious.
In our material this marked tendency towards relapse, already evident in
Table IV, is brought out even more strikingly by an analysis of the cases accord-
ing to the duration of observation. As can be seen in Table VI, the shorter the
observation period, the more patients seemed to have escaped with one attack,
but as the observation period was prolonged, recurrences were noted more fre-
quently. When the observation period exceeded 20 years, 100% of the patients
1 yr. 2 yrs. 3 yrs.
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showed relapses in this series. While the overall incidence of relapse is 85.8%,
the data suggest that if the cases were followed long enough, possibly all would
show relapses.'
The above figures include all age groups. When the cases are divided accord-
ing to prepubertal and postpubertal onset, it is found that there is no significant
difference between the groups in the percentage of patients having relapses; but
as has already been indicated, in the prepubertal group the relapses are more
severe (Table IV) and tend to occur more frequently.
Variability of Course
In all age groups the number, duration and severity of these relapses are ex-
tremely variable. A small number of cases studied (7.1% of the prepubertal
group; 18.0% of the postpubertal group) showed only a single attack. A larger
group (prepubertal 43.3%, postpubertal 28.8%) had continuous attacks of partial
or total alopecia throughout the period of observation, varying from 5 to 36
TABLE VI
Incidence of relapse
DURATION OP OBSERVATION
SINGLE ATTACK NO RELAPSE ONE OR ISORE RELAPSES
TOThX.
No. % No. %
yrs.
5—10
10—20
20
8
9
0
19.5
16.7
0
33
45
25
80.5
83.3
100.0
All cases 17 14.2 103 85.8 120
years after onset. The remainder had one or more relapses separated by symp-
tom-free intervals of from a few months to 29 years. In 7 cases the initial attack
was followed by apparently normal hair growth for over 15 years before the
second attack occurred. The individual attacks of alopecia lasted from a few
months to 36 years and varied in severity from single small patches to universal
alopecia. In some cases partial and total alopecia alternated in the same patient.
Because of this variability the course can seldom be predicted from the extent
of the first attack. One would think that if the first attack were rather mild
with small, slowly progressing lesions showing a good tendency towards regrowth,
that the outcome would be favorable. Even with such an onset, however, the
disease may at any time develop into a rapidly progressive form with eventual
total alopecia lasting for a lifetime. One of our patients illustrates this well.
From the age of 10 to the age of 20 he periodically developed small patches of
alopecia on the scalp, in which hair promptly regrew. At the age of 20 one of
these attacks progressed to the point of total alopecia of the scalp and body, and
It is also probable that some relapse are overlooked because the lesions are limited to
the region of the male beard which is kept closely shaved.
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this persisted without regrowth until his death at the age of 45. This example
along with 18 similar cases in our series strongly indicate that the prognosis of
alopecia areata is always guarded.
Course of Alopecia Areata Totalis Gases
There is somewhat less variability in the course of alopecia areata once alopecia,
totalis has developed. The subsequent course of these cases is summarized in
Table VII. Included in this table are 40 patients who at some time in the course
of their disease developed total alopecia of the scalp with or without loss of body
hair. Seventy-five percent of these patients remained persistently bald through
the period of observation (average follow-up 14.8 years). Twenty-two and one-
half percent recovered partially from their alopecia totalis but continued to have
recurrent attacks of circumscribed round patches of alopecia areata. Only one
patient out of 40 had complete regrowth of hair without subsequent relapses
(observation period 15 years). It is apparent that once alopecia areata totalis
develops, it tends to remain totalis.
TABLE VII
Course of alopecia totalis cases
ONSET
REMAINTD TOTALIS
No. %
BECAME PARTIALIS
No. %
BECAME NORMAL
No. %
TOTAL NO.
Prepubertal
Postpubertal
16
14
76.1
73.6
5
4
23.9
21.1
0
1
0.0
5.3
21
19
All cases 30 75.0 9 22.5 1 2.5 40
The expression "persistently bald" does not exclude those cases in which there
is temporary regrowth of some lanugo hair or even small tufts of pigmented
terminal hair. On the contrary in alopecia areata totalis it is rather character-
istic to see from time to time scattered hairs appearing in small areas, an indica-
tion of intact germinative epithelium in the follicles, which persists for many
years.
In this table there is no essential difference between the prepubertal and post-
pubertal groups. Thus it can be stated that although the danger of development
of alopecia areata totalis is much greater if the disease has its onset before
puberty, the subsequent course, once alopecia totalis has developed, is inde-
pendent of the age of onset.
ENDOCRINE INFLUENCES
There is a vast literature dealing with the possible endocrine causation of
alopecia areata. However careful analyses of large series of cases (3), (4) have
failed to reveal any consistent endocrine abnormality. The consensus of opinion
in recent publications on the subject is that endocrine factors do not play a
causative role in this disease.
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Our own laboratory studies on these patients have shown little evidence of
endocrine disturbance. In the present series the basal metabolic rate was normal
in 32 out of 40 patients, below —15 in 5 patients and above + 15 in 3 patients.
Roentgenograms of the sella turcica were normal in all of 9 cases studied. Of 7
patients who had glucose tolerance tests, 5 showed normal curves, 1 showed a
flat curve and 2 were diabetic.
Clinical examination likewise did not reveal evidence of endocrine abnormality.
Bodily proportions, fat distribution, genital development, and mammary devel-
opment were normal in all cases. It should be specifically emphasized that all
functions under endocrine control such as menstruation, pregnancy, lactation
and vocal quality were absolutely normal in our patients.
There are, however, several clinical observations which suggest that hormonal
factors may play an accessory role in modifying the course of alopecia areata, or
may serve as a trigger mechanism in its onset. The first of these observations is
the one made earlier in this study that the course of the disease is more severe
when it begins before puberty. The second observation concerns the influence of
pregnancy on the disease. There are reported in the literature (3, 8, 9) a number
of cases of alopecia totalis which recovered completely during one or more preg-
nancies and then relapsed after menses were re-established.
In our material there are 3 similar patients whose histories follow:
Case 1: Mrs. G. H., a 26 year old housewife, had alopecia areata universalis for 14 years
prior to her only pregnancy at the age of 22. During the pregnancy she had a complete re-
growth of hair on her scalp and body. 12 days after delivery she relapsed once more to uni-
versalis alopecia and has shown no change since that time.
Case 2: The second patient, Mrs. A. 0., a 29 year old housewife, had partial alopecia
areata for 5 years, recovered completely during each of four pregnancies, and then relapsed
with increasing severity after each pregnancy, eventually becoming totally bald. In her
case the hair did not fall out immediately after delivery but persisted as long as lactation
continued (8 months, 7 months, 5 weeks and 2 months after each pregnancy respectively).
Following weaning, the alopecia promptly recurred.
Case 3: Mrs. S. V., a 22 year old housewife had alopecia areata universalis for eight years
prior to her only pregnancy at the age of 20. During this pregnancy her scalp hair grew to
a length of 5-6 inches, then stopped growing following delivery. There was no regrowth of
body hair. For two years following delivery her hair remained unchanged, then suddenly
fell out again. She remains totally bald at present.
It should be stressed that all of these patients had normal general and sexual
development, normal menses and normal pregnancies.
An occasional case has been reported in which there was aggravation of
alopecia areata during pregnancy, but this we do not consider as significant as
the cases just cited for the following reasons. Relapses of varying severity, and
partial regrowth of hair are common in alopecia areata with or without preg-
nancy; but as has been shown in Table VII, complete regrowth of hair in alopecia
totalis is rare. The chances of its occurring coincidentally with pregnancy are
slight, particularly when regrowth occurs with each of several subsequent preg-
nancies and is followed by relapse after each delivery.
There is a third observation which suggests a possible hormonal influence on
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alopecia areata: namely, that in a certain number of cases the onset of alopecia
areata coincides with the onset of thyrotoxicosis. This was seen in three of our
patients, whose histories follow:
Case 4: Mrs. H. W., a 30 year old housewife, developed typical signs of thyrotoxicosis
with a BMR of +56 at the age of 29. At the same time she also noticed loss of hair in cir-
cumscribed round patches over the scalp, rapidly progressing to almost total alopecia.
About six months after the onset of symptoms she was treated with propyithiouracil. Her
thyrotoxic symptoms subsided, but her alopecia remained unchanged during an observa-
tion period of nine months.
Case 5: Mrs. H. R., a 42 year old housewife, developed thyrotoxicosis and simultaneously
alopecia areata at the age of 32. Following x-ray therapy to the thyroid, her BMR returned
to normal, but she continued to have frequent recurrences of alopecia areata until this
year (age 42) when her alopecia became total.
Case 6: Mr. J. B., a 53 year old white male diabetic, noted the gradual onset of symptoms
of thyrotoxicois at the age of 50. Within a few months these symptoms became quite severe
and the BMR rose to +31. At the same time the patient developed partial alopecia areata.
Thyroidectomy was performed at the age of 51. In the next two years all symptoms of hyper-
thyroidism subsided, but the alopecia areata has remained essentially unchanged to date.
A number of similar cases have been reviewed by Winkler (10) arid in some of
these there was recovery from the alopecia areata after the thyrotoxic symptoms
were brought under control.
The question now arises: what is the reason for the precipitation of some
cases of alopecia areata during thyrotoxicosis, and the improvement of others
during pregnancy? It was suggested to us by Dr. R. Levine of Michael Reese
Hospital that there might be a common link between them, namely, changes in
water and sodium chloride balance. There is retention of water and sodium
chloride in the body during pregnancy and loss of these substances during
thyrotoxicosis. With this in mind we attempted to produce sodium chloride re-
tention in a patient with alopecia totalis by administering desoxycorticosterone
acetate (5 mgm. intramuscularly daily for 24 days). There was no effect on hair
growth.
To investigate the problem further, it was decided to attempt to reproduce
some of the endocrine conditions of pregnancy and lactation in patients with
alopecia totalis and observe whether this had any effect on hair growth.
In the first experiment the effect of lactogenic hormone was studied. Because
of the painful local reactions and occasional severe systemic reactions encount-
ered following intramuscular injections of this hormone, it was given in these
experiments in the form of rectal suppositories or incorporated in an ointment
base. The first subject was the 29 year old housewife who had a history of re-
growth of hair during four subsequent pregnancies with persistence of hair only
as long as lactation continued. (Our Case No. 2) Following her fourth pregnancy,
at the time when her milk supply was diminishing and her scalp hair had begun
to fall out, she was given 90 I.U. of prolactin daily in the form of rectal sup-
positories containing 30 I.U. each. This was continued for 34 days during which
time her hair fall was arrested and lactation continued.
During the next two months treatment was discontinued, lactation ceased,
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and her hair loss became marked again. Now she was given an ointment con-
taining 1 I.U. of prolactin per gram and told to massage approximately 5 cc.
into the scalp three times daily. Within a week her hair loss was completely
arrested but she noticed no other symptoms. When treatment was discontinued
a second time, hair loss commenced again. This time 15 cc. of an ointment con-
taining 2 I.[J. of prolactin per gram was applied to the scalp daily. Now the
patient noticed not only an arrest of hair fall, but also fullness of the breasts, hot
flashes and amenorrhea for six weeks. Within a week after cessation of therapy
hair loss commenced again. Finally during a fourth administration of the hor-
mone her hair stopped falling, only to relapse again when therapy was stopped.
At no time was there any significant growth of new hair, only arrest of hair
loss.
Encouraged by these results we administered prolactin to five other female
patients with alopecia totalis (ages 13, 19, 30, 41 and 50 respectively) both in
the form of suppositories and by inunction. In no case was there any apparent
effect.
In one of these experiments the prolactin was preceded by progesterone and
estrogen administration. The subject was a 41 year old housewife with alopecia
universalis of 11 years duration. She was given 12.5 mgm. of diethyistilbestrol
by mouth daily for 12 days and 25 mgm. daily for 46 days, along with 20 mgm.
of progesterone in oil intramuscularly daily for 25 days. There was no change
in hair growth.
In a third type of experiment large doses of progesterone and estrogen were
administered separately. The subject was a 26 year old housewife with alopecia
universalis (Our Case No. 1). First she was given 25 mgm. of progesterone in
oil intramuscularly daily for 69 days, followed by 50 mgm. daily for 8 days.
One month later she was given 25 mgm. of stilbestrol orally daily for 106 days.
At no time was there any hair growth.
PATHOLOGY
Alopecia areata in its early phases is analagous to two other conditions asso-
ciated with hair loss, namely post-infectious alopecia and temporary x-ray
epilation. This analogy was pointed out several times by Sabouraud in his
monograph. (2) These three conditions have in common the feature that the
causative agent produces a separation of the hair from the papilla without perma-
nent damage to the germinative epithelium. There is a difference however in
the subsequent course of event. In post-infectious hair loss and in x-ray epilation
the next generation of hair is perfectly normal, whereas in alopecia areata
many succeeding generations of hair may loosen and fall out soon after they are
formed.
In alopecia areata after many years some of the hair follicles become atrophic;
but the majority of the follicles remain able for an extremely long time, even
for decades, to form hair. Thus the main pathologic event would seem to be
not a disturbance of hair formation, but a disturbance of the adherence of the
hair to its base. Apparently the primary point of attack of the causative agent,
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be it micro-organism or chemical substance, is at the junction of the germinative
epithelium and the hair.
DISCUSSION
The main theories of etiology of alopecia areata listed in text books are: (1)
neurogenic (psychogenic or organic neurologic), (2) endocrine, (3) toxic, (4)
local infections, and (5) secondary to focal or general infection (including
syphilis). The morphology of the lesions, however, argues against a disturbance
of innervation or blood supply. No cutaneous vascular cone or axone ramification
has a geometrically circular outline. Rather the perfectly regular, peripherally
spreading, circular lesions resemble those produced by a micro-organism (such
as the etiologic agent of impetigo circinata or tinea circinata), perhaps by an,
as yet, unidentified virus.
The data which indicate an endocrine influence on the course of the disease
could then be best explained by assuming that endocrine substances act indirectly
on the causative agent. In a study on the spontaneous cure of tinea capitis it
has been shown that susceptibility to infection with microsporon audouini
changes with oncoming puberty due to changes in the chemical composition
of the skin surface (11). If we assume a similar mechanism in alopecia areata,
namely that the unknown causative agent is able to do greater and longer
lasting damage in the prepubertal soil than in the postpubertal, then we can
explain the worse prognosis of alopecia areata with prepubertal onset.
A similar explanation may be forthcoming for the changes in the course of
the disease produced by pregnancy, lactation and thyrotoxicosis, namely an
indirect effect of these endocrine events on the chemical composition of the hair-
producing soil.
If one accepts the claim that attacks of alopecia areata can be precipitated
by psychic trauma then one can speculate on the possibility that here, too,
chemical changes may occur in the scalp as a result of nerve impulses and en-
docrine discharges which exert an indirect influence on the causative agent of
the disease.
SUMMARY
1. In a statistical study of 230 cases of alopecia areata the following data were
obtained on age and sex incidence: a) 84% of the patients studied developed
the disease before the age of 40, with the rate of appearance of new cases being
fairly uniform during each of the first four decades. b) The disease occurred with
approximately equal frequency in the two sexes at all ages and in all forms of
the disease.
2. An analysis of the course of the disease in 120 of these patients who were
followed for an average of 14.2 years (range 5 to 36 years) yielded the following
data: a) The duration of the initial attack of alopecia areata was less than six
months in a third of the patients, and less than one year in half of the patients
studied. b) One third of the patients did not recover from the initial attack
during the entire period of observation. c) The incidence of relapse was high,
being 86% in the entire series and 100% in the patients who were observed 20
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years or more. d) The course of the disease was much more severe when it had
its onset before puberty, with twice as many patients in this group eventually
developing total alopecia as in the group with postpubertal onset. e) Of those
patients who eventually developed alopecia totalis in both the prepubertal and
postpubertal groups, 75% remained totally bald for the remainder of the period
of observation.
3. In the overwhelming majority of these patients no evidence of endocrine
abnormality was found by physical examination or laboratory tests.
4. Three observations made in this study suggest that endocrine factors
may play an accessory or modifying role in alopecia areata: a) The course of
alopecia areata is much more severe when it begins before puberty. b) Some
cases of alopecia totalis recover completely during pregnancy and lactation and
c) some cases of alopecia areata have their onset simultaneously with thyrotoxi-
cosis. It seems possible that endocrine substances may exert their modifying
influence indirectly by altering the soil upon which the unknown causative
agent of alopecia areata acts.
5. Therapeutic experiments on patients with alopecia totalis, using large
doses of estrogen, progesterone, lactogenic hormone and desoxycorticosterone
were unsuccessful in producing new growth of hair. In one case loss of hair
was arrested as long as lactogenic hormone was administered.
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